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(57)Abstract: 

PURPOSE: To provide an assembling device of a piston ring which 
dispenses with the positioning work of a piston ring, and prevents 
the defective assembling. 

CONSTITUTION: A piston ring assembling device is provided with a 
sensor 41 to detect that a piston 30 is arranged at the top of a 
guide body 10, a sensor 43 to detect the vibration to be generated 
when a piston ring 60 is fitted to a ring groove of the piston 30, and 
a sequencer 50 which actuates a servo motor 26 based on the 
output of the sensor 41 and stops the servo motor 26 based on the 
output of the sensor 43. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The guide object which carries out fitting maintenance movable where much piston rings are accumulated. 
It has the ring delivery device which pushes up said whole accumulated piston ring. In the attachment equipment of 
the piston ring which makes the piston ring of the maximum upper case extruded from the apex of said guide object 
attach in the ring groove of the piston arranged at this apex A piston detection means to detect that said piston has 
been arranged at the apex of said guide object. An oscillating detection means to detect vibration generated when 
said piston ring is attached in said ring groove. Attachment equipment of the piston ring characterized by having the 
control means which operates said ring delivery device based on the output of said piston detection means, and 
stops said ring delivery device based on the output of said oscillating detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the equipment which attaches the piston ring to the 

ring groove of a piston. 

[0002] 

[Description of the Prior Art] This kind of piston ring attachment equipment is equipped with the guide object which 
carries out fitting maintenance movable where much piston rings are accumulated, and the ring delivery device 
which pushes up said whole accumulated piston ring. 

[0003] In this conventional attachment equipment, the following activities are done in advance of attachment of the 
piston ring. 

a. Set the piston ring of predetermined number of sheets to a guide object. 

b. Operate a ring delivery device manually, and when the piston ring located in the maximum upper case is extruded 
fi^om the apex of a guide object, stop this ring delivery device. 

[0004] According to the activity of Above b, the top face of the piston ring incorporated first agrees on the apex top 
face of a guide object Henceforth, the piston ring which pushes up the whole piston ring group by the thickness of 
the one piston ring whenever a piston is arranged at the apex of a guide object, consequently is located in the 
maximum upper case is extruded from the apex of a guide object and a ring delivery device is attached in the ring 
groove of a piston. 
[0005] 

[Problem(s) to be Solved by the Invention] There are the following troubles in the above-mentioned conventional 
attachment equipment. 

** Need the above-mentioned piston ring alignment activity b. 

** When the piston ring is supplied in the condition that the piston ring remains on the guide object the above- 
mentioned activity b must be done again. 

For accumulation of the thickness error which exists in each piston ring, the piston ring may not secede from the 
apex of a guide object, or the piston ring may be extruded by two-sheet coincidence from this apex. 
[0006] In view of such a situation, the purpose of this invention has an unnecessary piston ring alignment activity, 
and it is to ofFer the attachment equipment of the piston ring which can prevent poor attachment. 
[0007] 

[Means for Solving the Problem] The guide object which carries out fitting maintenance movable by this invention 
where much piston rings are accumulated, It has the ring delivery device which pushes up said whole accumulated 
piston ring. In the attachment equipment of the piston ring which makes the piston ring of the maximum upper case 
extruded from the apex of said guide object attach in the ring groove of the piston arranged at this apex A piston 
detection means to detect that said piston has been arranged at the apex of said guide object An oscillating 
detection means to detect vibration generated when said piston ring is attached in said ring groove, Said ring 
delivery device is operated based on the output of said piston detection means, and it is characterized by having the 
control means which stops said ring delivery device based on the output of said oscillating detection means. 
[0008] 

[Function] If a piston is arranged at the apex of said guide object, a piston detection means will detect this. The 
whole piston ring which the control means operated the ring delivery device based on the output of this piston 
detection means, consequently was accumulated is moved to the apex side of a guide object. Then, if the piston ring 
of the maximum upper case is attached in the ring groove of a piston, an oscillating detection means will detect 
vibration generated at that time. Then, a control means stops a ring delivery device based on the output of an 
oscillating detection means. 
[0009] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 

[0010] The example shown in drawing 1 has the tubed guide object 10 and the tubed ring delivery device 20. The 
guide object 10 forms the crevice 12 for having the mayor-diameter head 1 1 and arranging the head of a piston 30 to 

the apex of this head 1 1. 

[001 1] In addition, the base of the above-mentioned guide object 10 is being fixed to the base object which is not 
illustrated free [ attachment and detachment ]. Moreover, the above-mentioned major-diameter head 1 1 is set up 
more greatly than the bore at the time of the ordinary state of the piston ring 60 of the after^mentioned [ the outer 
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diameter ], and, as for the lower peripheral surface, is making the shape of a taper 

[0012] The ring delivery device 20 was supported by the holder 21 which fitted loosely into the guide object 10. and 
this holder 21. and is equipped with the annular movable plate 24 fitting of the sliding of was made possible to the 
guide object 10 and which pushed up and was connected with the member 22 through the rod 23 at the holder 21. 
the ball screw 25 screwed in this movable plate 24. and the servo motor 26 made to rotate this ball screw 25. 
[0013] The member 22 consists of a piece of two or more arcs it was connected [ arcs ] in the mode which makes 
annular, and a spring (neither is illustrated) which makes those pieces energize to the peripheral face side of the 
guide object 1 0 by pushing up. therefore it can be extended in the direction of the outside of a path of the guide 
object 10. In addition, it holds in this crevice 21 that pushed up and formed member 22 in top face of holder 21 a. and 
the extract from crevice 21a is regulated with the annular plate 27. 

[0014] Near the crevice 12 of the guide object 10, the piston detection sensor 41 which detects that the head of a 
piston 30 has been arranged is arranged in this crevice 12, and the oscillating detection sensor 43 which detects 
vibration of this holder 21 is arranged in the edge top face of a holder 21. And the sensor 43 is connected to the 
sequencer 50 for the sensor 41 through the plastic surgery amplifier 51 again at the sequencer 50. 
[001 5] In addition, a sensor 41 consists of contact which tower^^ in contact with the top side of a piston 30. and a 
switching device closed in connection with lower of this contact. 

[0016] An operation of this example is explained below. As shown in drawin g 4 . although the 1st ring groove 31. the 
2nd ring groove 32. and the 3rd ring groove 33 are formed in the piston 30 one by one from that top side side, the 
depth of the crevice 12 of said guide object 10 is set up so that this example may attach the piston ring 60 to the 
3rd ring groove 33. 

[001 7] on the occasion of attachment of the piston ring 60 to a piston 30. it is shown in drawi ng 1 — as — 
beforehand — the guide object 10 — many — fitting of the piston ring 60 of several sheets is carried out in 
accumulation. In this condition, if a piston 30 is laid in the crevice 12 of the guide object 10 by a robot's etc. means, 
the detecting signal which a sensor 41 detects this, consequently is shown in drawing 3 (b) from this sensor 41 will 
be outputted. 

[0018] Drawin g 2 has illustrated the ladder program performed by the sequencer 50. If the detecting signal of the 
above-mentioned sensor 41 is inputted into a sequencer 50. since the normally open contact X001 shown in this 
drawing will close, as shown in drawing 3 (c), the ON delay timer T001 is started. And if a timer T001 completes the 
time check of setting time t, as the output relay Y001 operates through the normally open contact of this timer 
T001 shown in drawin g 2 , and the normally-closed contact of relay M002, consequently it is shown in drawin g 3 (d). 
the driving signal over a servo motor 26 will be outputted, and this motor 26 will rotate. 

[0019] By the way, if a piston 30 is arranged, vibration generated in connection with the impact at the time of the 
arrangement will reach guide object 10. will push up, and will be transmitted to a holder 21 through a member 22. 
Therefore, from the oscillating detection sensor 43. the piston arrangement signal corresponding to the above- 
mentioned vibration is outputted, plastic surgery magnification is carried out and this signal is added to a sequencer 
50. as the plastic surgery amplifier 51 shows to drawing 3 (a). 

[0020] Setting time t of the above-mentioned timer T001 is set up for a long time a little rather than the time 
amount in which the vibration accompanying arrangement of the above-mentioned piston 30 is subsided, therefore a 
servo motor 26 will operate after disappearance of the above-mentioned vibration. 

[0021] If a servo motor 26 operates, a ball screw 25 rotates, it will reach holder 21, and will push up, and a member 
22 will go up [ aforementioned ]. consequently piston ring 60 group on this member 22 will be pushed up. In addition, 
the piston ring 60 located in the meuoi^diameter head 1 1 of the guide object 10 is extended by this head 1 1 at this 
time. 

[0022] By pushing up, by rise of a member 22, if it goes up to drawin g 5 to the location where the topmost piston 
ring 60 exceeds the apex of the guide object 10 as a dotted line shows, while the piston ring 60 will secede from this 
apex to it. it fits into the 3rd ring groove 33 of a piston 30 according to the elastic contraction operation at it. 
[0023] At this time, a ring attachment signal as it pushes up. and is transmitted to said sensor 43 through a member 
22 and a holder 21, consequently vibration generated by the impact accompanying this fitting shows to the guide 
object 1 0. the piston ring 60. and drawin g 3 (a) corresponding to the above-mentioned vibration from the plastic 
surgery amplifier 51 is outputted. 

[0024] This relay M002 holds an operating state by the self-hold program which consisted of the normally open 
contacts of a timer and the normally open contacts of relay M002 in the condition of the normally open contact 
X002 shown in drawing 3 having been closed by this, and the relay M002 having operated, and having been closed 
now. 

[0025] If relay M002 operates, since the normally-closed contact will be opened wide and said relay Y001 will de- 
energize, as shown in drawin g 3 R> 3 (d), a motorised signal is turned ofF and a servo motor 26 stops. And as shown 
in drawin g 4 at the this motor's 26 halt time, the piston ring 60 which should be attached to a degree will be located 

in the apex of the guide object 10. 

[0026] If the piston 30 which completed attachment of the piston ring 60 is removed from the crevice 12 of the 
guide object 10, since the output of said piston detection sensor 41 will disappear, as shown in drawing 3 (c), a timer 
T001 is reset And the self-hold of relay M002 is also solved with reset of this timer TOOL 

[0027] Henceforth, whenever a piston 30 is arranged in the crevice 12 of the guide object 10, the above ring delivery 
actuation is repeated. And when detected by the sensor which it is not illustrating that the amount of ring stocks of 
the guide object 10 became zero, a motor 26 is reversed and a holder 21 is lower-'Mc(ed) to a predetermined start 
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location. 

[0028] Since according to the above-mentioned example a motor 26 is suspended when attachment completion of 
the piston ring 60 is checked by the sensor 43, there is no possibility of producing poor attachment Moreover, since 
it is not necessary to perform alignment of the piston ring 60 of the maximum upper case at the time of attachment 
initiation* while being able to aim at improvement in workability, it also becomes possible to supply the piston ring 60 
to a guide object in the middle of an attachment activity. 

[0029] It is also possible to use it, replacing with said sensor 43 the sensor (microphone) which detects this 
acoustic wave, since aerial vibration (impulsive sound), i.e., an acoustic wave, occurs when this ring 60 fits into a ring 
groove 33 although the oscillating detection sensor 43 has detected attachment completion of the piston ring 60 in 
the above-mentioned example, and it is desirable to install the above-mentioned acoustic wave detection sensor 
near the attachment location of the piston ring 60 in that case. 

[0030] In addition, since the sound (aerial vibration) detected by vibration or the above-mentioned acoustic wave 
detection sensor detected by the above-mentioned sensor 43 has specific frequency characteristics, more positive 
attachment completion detection can be performed by processing the output of those sensors with a proper filter. 
[0031] 

[Effect of the Invention] Since alignment actuation of the piston ring of the maximum upper case at the time of 
attachment initiation is unnecessary, while being able to aim at improvement in workability according to this 
invention, supply of the piston ring in the middle of an attachment activity is possible. Moreover, since there is no 
possibility of producing the situation where the piston ring does not secede from the apex of a guide object, or the 
piston ring is extruded by two-sheet coincidence from this apex, reliable attachment nature is obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The conceptual diagram having shown one example of this invention. 
[Drawin g 2] Drawing which illustrated the ladder program performed by the sequencer. 
[ Drawing 3] The timing chart which showed the operation of an example. 

[Drawing 4] The sectional view having shown the fitting mode of the piston ring to a guide object. 
[Drawing 5] The sectional view having shown the attachment mode of the piston ring. 
[Description of Notations] 
10 Guide Object 
12 Crevice 

20 Ring Delivery Device 

21 Holder 

22 Push Up and it is Member. 
26 Servo Motor 

30 Piston 
33 Ring Groove 
41 43 Sensor 
50 Sequencer 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2] 

XOOl 



M002 T001 

HI Ih- 



- Cm002 3 



- C YOGI 3 



[Drawing 3] 



(a) &i^mmmmti 

(X002) 
(XOOl) 



(TOOl) 



(YOOl) 



























1 



[ Drawin g 4] 
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